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Abstract Of JP 2002105446 (A) 
PROBLEM TO BE SOLVED: To provide a display 
device having a reduced color-tone change in the 
region of a large electric current. SOLUTION: The 
display device has a face plate 2 provided on the 
inner face thereof with a fluorescent screen 3 which 
contains a ZnS:Cu, Al phosphor and at least one 
kind of a phosphor selected from the group 
consisting of a Y2Si05:Tb phosphor, a Y3(AI1-x, 
Gax)5012:Tb phosphor (wherein, x is in the range 
of 0<x<1) and a Zn2Si04:Mn phosphor. 
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ia®«(i. Z n S : C u , A 1 ^3t#:i: , S i 
06 : Tb^3t*, Y3 (All-,. Ga,) 5O12 : Tb 

{ L , X {s 0 < X < 1 c^^Th t ) mmmz 

S i O5 : 'Thn^^i<7y±iiZ n S : C u , A 1 

izmiitmi 5-3 omm%mmx'h *) . ±tBY3 

(All-,, GaJsOu : Thmiti^CO?^i)>±m'J'-^X 
3 (All-,. Ga,) 6O12 : Tb^3^^#:cOJ:iaZ n 

s : c u , A 1 mytmznt&}tm±5'-2 oa«%<7) 

&mX'h 0 , ±iez n2 S i O4 : M n'Sit.»<^^t^m 

9ts:< 1 1 1 m.ffmm.t Lxm\ifitzt^\,i. ±iez 

028104: Mn®m<?)±ieZ n S : C u , A 1 

jSiOs :Tba3t«s. ±igY3 (Alj-.. Ga,)^ 
O12 : Tb«3t#;StA±EZ n^S i O4 : Mn«)fe«t*> 

t,tf:mt^^ mm.m.itmmuixfz t^\i.^ii^(r> 
m.w<r)m<r)±Mz n s : c u , A I ■mm^zmi 

w.(nm\ititzmtW(r)m.mt>.zmtxm Ltzmt xcn 
^mx'hhz b ^m^bthmm. i tm<^T ^ X7> 

mm-tmm^^my :L-xrv-v<nmwm>,zB. 
i.'fhixtzmm^t-fhr^^ri^^mmzii^^x. ± 

ie««ii;. Y2 S i Os : T hmimb Z n S : C u , 
A 1 '^%Wb i^^, ±ieZ n S : C u , A 1 WtWc^ 

±iaY2s i 06 : Th'B.itmzmutmi.s^B os 
mm-rmmmmy ^-:^r\^~v<ommm^ztk 

\ihix.tzmMi^t^r '(:xrvmmzii\^X , ± 

imitmt. Y3 (All-,. Ga,) 6 0,2 : Tb {fz 
tzL. xtiO < X < 1 <r>m^X'hh ) Z n S : 

C u , A 1 'mtWb ^:iS^. ±iez n S : C u . A 1 ^ 

5Kf*OjiieY3 (Al,-,, Ga,) 6O12 : ThMtfti^ 

izn-tittmi5^6 omirocomx'h^zbmm 
bt^r^xru^mm. 

[000 1] 



■ixrummizm-tt. 

[0002] 

[^Mcrimn mt£. mmmm->:^TJ-^zii^^xii^n 

~f^^y'i^^mmizitiixiu<mtiLX\,^6^bX'h 
^(r>fz>h\.z\t. r ^ xy'VA^m0m.^m.(r> 

\QQQ^\'f<xrv^^mzWi\^hixhimk•<m 
mtvfm^zi.tmmmzi, ^xmrntih . «ffl 

m<t£^bn'smm^'&,\-tt. ^tz. »>\Mm.&x 

mtx^^to uzm^m. ^^co^mt^^ 1 1 . 
[00043 u^mi-^m^m^mm^x i o xm- 

m.mm.%wbLxm-^htix\^mmt. zns: 

Cu, Al^^^Ttf*. Y2S iOs : Tb|^^^{+;. Y3 
(A 1 , Ga) 5O12 : Tb^^Tt*. ZnjS 1 O4 : 
Mnl^^3K#;. LaOCl : TbJS:t3fef*- InB 

03 : Tb^st^tf*. Gd^OzS ; Thimmmtm 

bLXmi^iih. 

[0005]ZnS:Cu, Al mMt<&%m^X(r) 

mmm'y^. ^h\iz^\,m<tii,m^zhh, z 

cr)tzib. Z n S : C u , A 1 «3t(*t1i. iSlt««Jtfc 

nmmjm&t/^&criiSim^'^'Wb ^fiT . t 
/i. Y2 s i Or, : Th'^itmismimximmm^ 

(Al, Ga) 60,2 : Tb^3Kf*:«i:. *3!0»W«< 

icoi^fc. ±.ii(n^mitw^zi,imbmf[ti^ 
h*), mizxnxmwj:m^mm-ti'mm?>. 

[0006] ztitx\ mm^mcoi&r^is.wtifziib 
izmmm^mmt/mmmmmmbtix 
^fz. mmtc^mcommmbixii, znttzn 

S:Cu, A i;^m(::oi,^T(i;^f^^4-l 1 68 7 

^'mi^zimcri]: 0 (c. Cum A \ (^^eiHt^'wm- 
izb x'Km^mmi&m< . fi,m&^j:mmmhu 
mmt. tfz, as? 7 7^mi,zm 

so i -5 (C. Z n S : C u , A i 'Mitti^<r>^MZT )l- i V 

m^>^ivvkimbth^>^ivv^}v-mf\^m'^ 
'r(:m<nmtb'm.<T>'mtmmmh-yi'mhh. 

[0007] t.fz, '^±m\%-^LXm-fh1^'i.b L 
Tii. »g3BS6 0- 1 9 9 0 9 0-f i^^gtlldlfecOi 3 
{C. Z n S : C u , A 1 mM\zm!m±m^ H-ty 
Lytlffi^tf* S: ^fc-y-T ffl I. ^ !> ; fc (C i -3 T HffiO 3 y 

(C. Yg (Al. Ga) sOn : Tbm3tfttOl>-C«i. 
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mm^m^^t z t (iT'# mm 59-4927 
04 : Mnmrn^mm-^ixm^^himm^. 

[0008] 

mmtiifmLx oft mm] ^aijimmii. z n 

S : C u , A 1 ^m^t¥. Y2 S i O5 : Th^lt^^, 

Y3 (A 1 , Ga) 5O12 : Th^m±i^^(0. mi^lfz 

mmmmit. i<:mmitmmiz-^^^x+Mm^irx 
[0009] *i6H3<73Sg iconmi, ^w,mmx'm<r) 

[00 10] 

C:C0ffi3t)^75\ Z n S : C u , A 1 WtW-t ,¥28! 
OjiTb^^*, Y3 (All-,, Ga,)60i2:Tb 

{fzfiL, X ii 0 < X < 1 ) WtmsS Z 

n2 S i O4 : Mnffi3fe#:*>f»=Srl.Sf*^<^.jMa'iX3^C'>^< 

[00 11] Zcr,ri^rU^mWX\ Y2S i Os : T 

hmiti¥(r>^:f}^}imyJ'-Ks:< 1 1 1 mcrtmni^b txm 

litltz t # !i, Y2 S i O5 : Thmm(OZ n S : C 
u . A 1 mmzMi-!l>itmi5^3 Ofi«%OKHi: 

tl.;t*WiL<, Yg (A GaJ 5O12 : 

Tb®3t#;«0^*^'±fetfO^-'Sr< 1 1 ia«®3t*i: IX 
mimtzb^li. Y3 (All-,, Ga,)50,2 :Tb 
^iti^COZ n S : C u , A 1 ^^tftf^MfSib^li 5~ 
20mA%(r>WStthZtmtL<. ZnjSi 

tlXMiiixrztm, Zn2Si04:Mn^3K#:<7)Z 

n S : C u , A 1 mitmzm-timii 5-4 0SM% 
«OKHi:t-|.^fc*Wit<, Y2S i O5 : Tb 
Yj (A 1,-,, Ga,) 50i2 : Th^mR 
t/ZnsS i O4 : M n®3fcf*:*>f>^SSF:6^f,5S^c^^3fe 
•?-ilf)tfO®3fe#cc7)-^ltc^ZnS : 

cu, Ai'M^mzM-rt&mii. 5si%*'f>. 

j«g«?)iM(m/-c^3fe#:*\ ^iimmmzm.i.tiirzb^ 
(r>mi^±mmmmcomiitifzm^mmmiziib 
tx^^itzmtxmmt-tiztmt u\ 
[0012] mmmz^txm^ifzmkii. s i 

O5 : Tb«3fe#:fcY3 (A 1 i_,, GaJ ^O.^ : Tb 

^3t<*:o2«^jMt/-, i^#^i^^i immit) xm^-^6 



t ^ . l!f«<7)^3t»:<7)±l»Ofaii 3 OSM%t*l.*> 

3 0X1/ ( 1 -h 1 ) = 1 5fc, fMO^Jic^c^i 
i!gcr)ii{i2 0M*%-C'^)2>A^'^, 2 0X1/(1+1) 

= 1 0i:(?)^tt<^2 5«*%{c:^r5, of), ::<7)t§ 

ii 5 2 5 aft %iOlEH*^'Sf i l^-^b^^ll, 

[0013] tfz. ±ii^2coi^m^»m-i>rMz^ 

h(ommmi,zmi(^tifzmmti:tt. zcnnm 

*5, Y2Si06 : Tb^3tf*:i:ZnS : Cu, A 1 ^316 
i^tilS^. ZnS : Cu, A 1 m^f^COY^S i : 

Th'Mmi,zMti^mi 5-5 omm%<r>mt uz 

hcoxht. 

[00 14] ttz. ±m2mmmi^-ttfzMz. 

ti\ Yg (All-,, Ga, ) 5O12 : Tb {fzfzL, xti 
0<x<lc7)tGHT'J)l.) ^3t#:i:ZnS : Cu, Al 
^-t^. Z n S : C u , A 1 Y3 ( A 

Ga,) 50,2 : Tbm3Km:^ttl.Jt^^5~ 
6 ommxcrimib LJttcot- 

[00 15] 

{PRT) (r)mmmx'hi, yy^y^m. y 

^ . -Ic^l;^^6 ;0><i,j!iCffi$tlfc«:^ll*^'^«3 

lifi^tlX^^t. 7i-xr^-h2«rtn{wZnS : C 

u , A 1 '^iti^b Y2 S i O5 : T h^mi^ 9 5«M 
% : 5M%X(i9 Ofi»% : 1 Ofi»%«it*t1l^ 
U>:^3tlS3*«ft±llJIl 5/imT'IS«t'^>^lTV^^. ffi 

mjfiJ*T-iw«, ^mmi}<mKczn s-.cu. aim 
m^z. nmimxMf^. mmmmj:YzS i 

O5 : Th^mi^=FMli>ZtX\ ZnS : Cu, 

A 1 mmnwimx-mmmmm^thzb 

¥X'^t, 

[0016] ;com«^^^3(tl.lBfe^ox:^^;^dr■-^$ 

f^«mB3|+«««K#1tSria2fc^t. aH:ftiS#{i, 

Z n S : C u , A 1 «3t#;i: ¥28105: T b^TtfrO 
Jt$;(,J9 5fii%: 5«ft%c7)5^^, MZftld^fi, 111 

9 oi»% : 1 omm%(r>mThi. m-^nrnx- 

Z n S : C u , A 1 ^3fef*:^mTfflV^/^^3tait 
J:b^t^cOX;tVl.df-SS*iOl^J 2 %~7 %[^±5rl|ig 
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[00 171 
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Y3SiOB:Tb 
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/lA/cm^ 
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100 


100 


100 
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100 
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9 0 


i 0 
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100 
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[ 0 0 1 8 ] s /i, nmcom. ( c I Emm<r)x 

m (7)«^!iW«jS«c#ttSria3fc, fe« (C I E^i 
fc, *%83<^m3KIKT"{±, Z n S : C u , A 1 m^«:Sr 



|,J:pfc, CI EfeJKHi^cOxfi^iVC I Efe«Ji«cO 

[00 19] 
[«23 



a'. 





C I EfeSli((Dyfi 


C I E!^.Sji«<J>xM 


ZuS:Ca,Ai 


Y,Si0, :Tl3 
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47 


mt 
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If A/cm' 




HA/ci' 






10 0 
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0,6018 


0, 5846 


0.D172 


0.3013 


0.2894 


0,OU9 


9 5 


5 


0.6001 


0,5829 


0.0172 


0.3032 


0.^^933 


0.0099 


9 0 
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0.5983j 


0.5814 


0,0159 
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0.008 1 



ZnS : Cu, A1^7t#:J;Dt* 

Thmm^m^tt z b x-m 



[0 0 20] ttz. 

^cr)^\,^Y2 S i O5 

[002 1] ±is<o J: 0 (c 2 '^ai.m^m^^^i^i 

m^tximifzmm^ . mcommyy^y^ 

(PRT) Affile, m^f^ ^rU^<S (CDT) , m 
ISM^^^-r^'^'y'S (CPT) ^<r)y^^yfS^ 1^ 

Kai*^-^fflv^!t#js/m«/#m ( M I M) m=f-m 
f gB, m^isffis (FED) mTMT ^ x 

[0022] armt^mmmm^mfx^^mm 
mt^t>\ ^miizn(:>(ommmi>zmM^ti6t(^x' 

[0023] ( nnfei^j 1 ) ^mmrnxum^T <xrv 

[*lfflt{i««3*^S(t^>nTt^l.. ^rfc. 

(i, ^3K«3(S*. W. iS<?)3Si^^3feM*>'^'5rD, ^ 



xy A)V9-mmm-h^\z\t. vs.-xrv-v 

[0025] llfeWW«7)ftSii, ^ffit* WJXV 

Wkm^v. ■^x^^iw.xm^Lxm^x.. mmz 
if^vvvxym^im-. -eot*. ^m.zmmkn^'L 

xh-hmi.{t>mmi.'ff-Y^^'txt-wjxYw±^<r^ 

[0026] ^*li3C0f^i, y^'^^yfi^BtCJKU 

(Y2O2S : Eu^^Kf*) . IS (ZnS : Cu, Al^ 
^(*:+Y2S i Os : Th'mm.) , # (ZnS : Ag, 

c \ (n\yn\.ti'<m.%^<rfi^'Sifzx3^]-^ 
\^xiommzmrmztx:'mm-i^j&^\,fz, m% 

[0027]ZnS:Cu. Al ffi3t«i, ¥1^^(15 
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-6//mt'*0. ZnS:Cu. A 1 :^3t**><;,<7)« 
KII*<Y2 S i O5 : Th m^mzMimi^tltzi^, 
Z n S : C u , A 1 ^3tftt<±«i; 0^-^ffi6(7)^® 
a-hSrMUc, Y2S lOs : Tb^3K«5{i, ^l^fiS 

[0 0 28] j(i'Jlf<-y:PI,t, a3tM3i0rtHC7 -fyU 
5>^JPXtT*>A>All:X^«LTf^t4. -5-0 

[0029]ZnS:Cu, A 1 g^mi S i Oj : 

Tb^3t#:£0«^J:b$li, 9 5Sfi% : 5M*%t 9 0 
SM% : 1 Oma.%t JtKcO-ti6, Z n S : C u , 

(CI EfeSJi^cOxli^iy^yffi) 
m'mm^&m^'&^Z n S : C u . a l ^3Ki!i!<0^^ 

[0030] ±iet|BItttCfC. ZnS : C 

u . A 1 Y2 S i Os : T b«3t«5«Ofll^* 

7 0S*% : 3 0fil%aiX6 0S*% : 4 OS* 

fe«^ia2 7tii^-t„ fSB!tih*A^'7 0SM%: 3 0M* 
% : 4 0fiM%c7)T^xrU-<^acr)f ix(±. ffimatii 

X'o. 5 9i,ratx\^^j:^\ i&w&mxo. 5 9^mx 

li^mi^jfUi^'^li'. fixfe> ZnS : Cu, A 1 

[0031] mmm2) mmmitnm^z. y:r.-x 
>\.r)i'Zi-)\^tm^\3M.mi^k<^m.-^A^mmi,z^ -^^ (v 

2O2S : Ew^^m , (ZnS ; Cu. Al'^m 
+ Y3 (A 1 . Ga) : Tb^Jtl*) . # (Zn 
S : Ag. Cim^i¥) co\.^-rili)'CO'^iti^<:oM^'-ofz 

iz^^^xi^m^zmmt. ar. mmitmizi 
xyy^ytmrnifc, ^m<^mim±x'i 5m 

[0032]ZnS:Cu. Al mm^li. ^fftW 1 1 

Pit¥i^fefi5-6/imT', "^mMmm^-him 

UctcO^rfflV^Jt, Yj (Al, Ga) 60i2^5t#:f±- 
^%fefS7~8/^niC0i>i0lrffll'^/'.:. ZnS:Cu, A 

l®3t#:i:Y3 (Al , Ga) 5O12 : Tb»3fe*<0«Jt 
J:b*{±. 9 5S*% : 5S«%2ltA'9 0S»% : 1 OS 



[0033] 3|s:||l!ilf?iJi?)T -f xy'h < mW.(OU&%it(^ 

K (c I Efe«Ji»coxfi&i>;y<i) iommssiM* 

i5!c#ttli, Z n S : C u , A 1 m±#i<r)?i-<r>f ^ xru 

^ '^mm&^± t com tx imx v ^tz , 

[0034] Mi^m^j:m<r>mmfzibl,Z. Z n S : C 
u. A\^^^bY^ (A 1 . Ga) 50,2 : Tb^3fef*: 

ttf^J 2 a -r & ) &(/ 9 0 mM.% : 1 0 AA%cr)M^ 

miztxmm7y^ymmmuz. z<7)7y'yy^ 

iz^jkt. v.'fmmitim&i}'^ i o a/ c w±coi«« 
mmx'cnz n s : c u , A 1 m^wi:mtx'm^tzm± 

sfy2%\b]±i. mmm2hX'im4%\i>]^^ifz. 
10 0 3 5] ttz, wL^mc^^ ( c I Emmm 

xfa ) <r)m'f-mmmm&m^it^m6 iz^.t, net 

M.htllJ:dl,Z, mmm2a, 2hmz. ZnS:C 

u. Aimit#^mi.xm^fz'M^m<7)^mzjt'<-x, 
M^mms^mmzntic i E^mmmioxmcn^is^ 

itco&-^\,^^A-^^<tlzt*^X^fz, ^t^i,z, fe« 

7{:^-f. 07fcMfe*tl.J:o(^, mnm2a, 2h^ 

(C, Z n S : C u , A 1 ^3tf*:$r«!feT'fflV^/i^3tliO 

feScit^T, «7-ll^il^«JS^c^^■rl,c i Efejs,^s 

^ Z-^, Z n S : C u , A 1 D t*f^<7);gl-^Y3 

(Al. Ga) iOii -.Thm/tmU^-f^ZtX'^ 

m^itmmtfz. 

[0036] $f>tC. ±iitm^ZlX. ZnS : C 

u, A l^^ftfcYg (A 1 , Ga) 50,2 : Tb|t3t#: 

commmtiK s ofiM% : 2 oa*%&t>'7 ofi« 

%: aoSM^^fcU^r-fXri^-^gSS-lilJiU^:. i 

cOr-fXTb^^gcO^fe^itcOC I EfeSiifIcr)yil 
^iiSUc. «^«2-ia2 8{C^t. «J^t***'8 0Sfi 
% : 2 0S1%(:0t -f xrU-^|§l<?)C I Eft^SCD 

yfiii, fSmj^tiSt'O . 5 9&SSttv^S*^ lifiSUt* 
A^'7 0M1:% : 3 oa*%(7)r ^ xru^gBcO^^L 

0. 5 9mXUmi}^mt\i\<^li'. Zn 

S : Cu, Aim^mzntlYs (A 1 . Ga) 

/i,2 0ftl%c?)KHrJ)S„ 

[0037] ( jijiifefisi 3 ) mmm 1 1 |3I«k , 7 x-x 

;l7)\^:3-iVkm:^aJ^mi&bcr)M^A<.m'mz, it^ (Y 
2O2S : Eu^3te#:) , (ZnS : Cu, Aimim 
+ Zn2S i04 : Mn^5fc#:) , W (ZnS : Ag, C 

1 ^jt*) co\^-fiit^<r>lkm.(nm''^tzXy')~i'& 
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[0038]ZnS:Cu, Al HffiCT 1 1 

nt^^w^5-^eumx\ ^mb<oms^-ht:m 

Ifzhco^m^-^tz. ZnjS i04 : Mn^3tf*:(i, 
•fits 7 - 8 A< m CO i> « ffl ^ it o 
[00393ZnS:Cu, A1^3ld*tZn2Si 

04 : mn^mcommima. 9 5mM% ■. 5*4% 

[0040] ^mmcOT -f xru^^mM^%it<n 

ffi (c I Efesi^^coxfiat^yffl) (nm^mmmm^ 

{m'&it. ZnS : Cu, A 1 ^JtfrcO^^cOr -f^TL' 

[0041] mmtiimm^'ntzmz, Z n S : C 

u . A 1 'mtWt Z nj S i O4 : M n^5t*£0«ib* 
;!)\ 9 5*4% : 5afi:%<7)fi^m3t* (Utt^JS at 

t s ) at^9 oM«% : 1 omM%m.-mm (Hii 
[0042] ( c I EfeKJiiitoxffi) « 

0 *ll)5fe^Jc0^3KMT1i, Z n S : C u , A 1 

m^m:-^\^fz'mm(n^mz^^x . %i-vmm 

'h$<-ri.;t*^'T'#^c, ?I^«c7)-feJg (C I Efe 

sumo y li ) c7)mmESimj^«c#'i4*ii 9 ict^-t . 
•mfrnmi^mznt^c i Efesj^^ioyfiofeis^ 

1 G2{iZ nj S i O4 : MnMit#:S:«i3-f<7)fB-tf*> 

I.. 

[0 04 3] ±120 ciEfeJSJSSOxffl^i 
0/h$<, C IEfe)JffiilOy<iSrJ:0:^#<^S;i: 

T-\ C I E-x y -feJ^ElO 5 2 0 n m#-fe5Kt;:3S< fe** 

mmm.%t Lxhm^m-nmBm:it^m 

[0 044] ±iibmmi,zLX. ZnS : C 

u . A 1 m3tft:t Z n2 S i O4 : M n^^tf^omit* 
0a«% : 3 0M%, 6 0*4% : 4 0M%& 

t/5 0SM%: 5 0mM.%tLfzr^xrU-^mW.m 

om-pil,^St?&«^S#tt$rll2 9{C^t, Z nz S i 
O4 : Mn«3K#:*M 0*«%SV3 0*i%Of >rX 

jg-:)-C8 0iil±-C"J)l>*5. 4 0S*%*}SOtOT'(iX 



Z n2 S i O4 ; M nm)t(+:Ol(f * 
L ^ ^M-^itmi . 5 fiM%*> f. 4 0 M%oiEHT'J. 

[0045] (SdtM4) llltWllZit^2t|a|«tL 

T, ZnS : Cu, A 1 ^Jtftfc Yj S i O5 : Tbi!3e 
W-tYsiAl. Ga) 5O12 : Tb^^t^iscOlifiictb* 
*>\ 7 5M*% : 1 5S»% : 1 Ofi«%T**>l.7-V X 

gaoc I Efesiisoyftti, {sma«t'0 .59$: 

miX\^^, ZnS : Cu, A 1 mitmz, Y,S i 
O5 : Tb^itft, Y3 (A 1 , Ga) ^Ou ■ Th^it 
i^&l/ZniS i O4 : M nmt/t^CO^HcT) iMcom^^i: 

[0046] ( mmm s ) ^mmmxn , mmfy-'y 
y's^wtLtzm^:n'^t. mmmiknm^zix. mi 
i,ziFiitzy^'^y*scr>7 x-xri—h\Hmi,zm^mm 

0 . 7--y-^ymzww^'}-^i^t£mmm'^ymmK 

flXt'h, Y2 S i Og : Thm:W9 5**%, Z n 
S : Cu , A 1 ^3t*5fi«%t-?)l.?S-^m3K*i:7M 

=yxcr>m.^''>fzwtw.m^mitKi-t. mum. mm 
Lx^m^xu^%mm\s.itz. s^y^s i 

Os : Tb^3t#:«0^±^iK[S«48~l OxtmO::«;#$cO 

aitl.) . */>;Ra(CY2 S i 06 :Tb^5t«s9 0fi 
*%, Z n S : C u , A 1 imHf^ 1 Ofi*%fJ)Sia^ 

'^mm \ ^xmikmm^ itz ( mm sht-r 

[00473 )^9)v/<-v9\i. n-^^^y <i^^y 
ym.Lxi3-t^K 1 s:*^«LTf^is-rs, ^m. 
mmLX7 ^ )iiyym^m,iLxfmLtz, ::oi 

[0048] jy±0*-at', Yj S i O5 : T b«3tf*:S 

i/z n s : c u , A 1 ^imt)^^ti:hu^(nM.^n.%m^ 

mno UL h/cm^ \:XY(r)\m:(mxWko:>Y 2 s i o 
^^/l-^-ia)*Sr»MI?lJ 5 aft^; 1 %, HM^J 5 b t-*^2 

x^hx'tfz, m-^mmcnm (c i EfeSjg«ox 

fi) (7)itmfiSMec#tt$ria 1 n^^t. 01 it 

MltWSKMt^&C I E-fejSJiMOxfii(7)feS5r'h$ 

<tizki)ix^fz. M^mcom (CI Efesji 
soyfi) (om'mmm-&mf^^mi2{Z7r:t, m 

12tCl.f>*ll.j;3tC. S^^3l£aiT1±. ^OY^S 
i O5 : Tb^3K#:^«4T-fflV^!t^MOfeJStl:b'< 

T, m^mmmmzM-tic i E^jsj^tioyiicofe 



!(7) 002-1 05446 (P2002-1 05446A) 



[0 04 9] Z<r)J:ol,z. C I EfeSiiS«7)xffiiOfI$r 
^ZkX\ CIE-xyfeSia<05 2 0nmmfe)etjfi 

[0050] mtmmzix, Y^sio, 

T hmiti¥b Z n S : C u , A 1 ^3K{*CO?I-^J:b**M 

omm%: eommi. 5omm%: 5omM%&t/6 

df-^*cO«miiftt^S^SffttSr03Ol;^St« Zn 
S : C u , Al 'mMt'-A 0 fil;%&l^' 5 OSM%cOt 

iStlfioTSOUUit'J)!.;^^ 5 OfiM%lrffi;tS i^O 

T1ix:^vl.^-a**5<£V\ Z n S : C u , A 1 

coif ^ Lv^M^iWfi, 5S»%*>A, 5 0*»%i^SiH 

xhh. 

[005 1] (»fiM6 ) i$.m7'y^ 

yg^m^uzm^^si-t. mmmitnmi>zix. mi 

n-C*^'?, Yg (Al , Ga) 60,2 : Tb«m9 5S 
!:%, Z n S : C u , A 1 miti¥5mM.%X'hlM'^'^ 

w^, mtx^m^xM-^mii&^uz, m. 

Y3 ( A 1 , Ga ) 5OU : T b^^^*:^0WS^5!i8- 
l 0 juLm<7)i;^ $ co^i^f* D , K)¥(ift::^2 5 /i m|M 

iKtt/i (m^Mbaktl) . ^?t|BiatCY3 (A 
1 , Ga) sOu : Tb«3K#:90M%. ZnS : C 
u . A 1 '^m 1 OS*%TS)l.?I-&mmS:fflV jM 

m5t nmizixmrnr^^y'smmuz. 

[00 5 2] COY3 ( A 1 , Ga) 6O12 : Thm±i^ 
RlfZ n S : C u , A 1 ®3K{**^^>^:'5.$i€l<^?M^m3t 

1 sizTTCt. m-^wimx'ii, m^mmm&tfii ou 

A/c m^a'mi&mWMXlii^COY, ( a l , Oa ) 5 

: Thmm^m&xm^fzmm^zit^xfii6<D 
x^fuif-m^mmme ax-mix, mmehx 
i,m2%\ti]±x^fz. m^itmcr)^.& (c i E-&.m 
Mc7)xtt) co«mHS«i&stfc#ttSriai4(;^^-t. m 
i4izn.f^tiixoiz. m^mmx-mmY, (a 

1 , Ga) 6O12 : Tb^3fc*^#5*t-fflO/^^«c7) 
feJ^tlJt^T, «mBlSf®St::M-tl. CI EfeSii^ 
(r>Km^&'kA^^<i-hZtti'^X-^fz. ttz, iS^a 

(c I Em&m<^ym <r)m=mm^«. 

{S#tt$r!ai 5tc^-r. HI 5fcMt3^il>J:-5t. 
^Ttigt'ti, fi!*OY3 ( a 1 . G a ) 5 O12 : Thmyt 



w^m&xm^fzmmm^&mzit'^^x , m^mmm 

[0053] at. CI EfeJKffi^cOxiicOfiSr 
J;'5'h^<, ciEfe]S;i^t7)yil<7)fI$rJ;0*§<-r 

SJltT'. CIE-xyfiSllcO5 2 0nm#fe3t{-3fi 

m^^lZti^X^fz. 

[0 0 54] $f>fc, ±idtiai«t2LT, Y3 (Al, 
Ga) 5O12 : Tb^3t#:fcZnS : Cu, A 1 ^3fe#: 
C0fi-^]t**^'5 0SM% : 5 OSS%, 4 omM% : 6 
0fi*%&tA'3 0S*% : 7 OSM%T'S)l=M-^^7l6#: 

i:m^^xiimL-/y'yy'§^mMLfz. >ico?I^m« 

1 ^^if^•r, Z n S : C u , A 1 :t3t**'5 0 

mii'hi^'SMMizm-oxa o0,±X'h^'¥. eomm 

%i:mx.H.(?:>X'l,iX^^ll^--^mm&^\ ZnS : C 

[0055] (mmmi > ^tsc^jfef^jtii. iSM*^- 
r^-^yf (CPT) mmtfzm^^^-f. ^js^jii: 
nmi^zLX. mii^z^-lfz7y'yy'S(oyx-xrp- 

hmi>zmmmmmffz. &t. mmitmi^z 

LT, ZnS : Cu. A 1 ®jfc#;9 7Ma%. Y^Si 

^lt3tMfiO^:^Mi|:^{iSltt^l 1 1 [a] 1 1-* 1= . 
[0056] a±.cry)fmX-mi&lfzZ n S : C u , A 1 
^3t*iar/Y2 S i O5 : Thmitm'h^J:hB&<r)M-^ 

Mi¥ 1 5 mxmi-fzM^'Mitmzmi?^it<7)X^- 

^mx'ii. v.mmmifi loti A/ cm^ 01. 

crimmmiXltt^iOZ n S : C u , A 1 ^)tfrSrW4T' 
fflV ^7t®«tCit^-C^?tcOX:t-/L'=Jr-^^c7)*<; 1 %|fel 

±mmx'^fz. s^^TfeJgjofes (CI EfeSMcT) 

xffi) cr^M'fmmm&im^mi nz^^t. mi i 
izM^^iih Xoiz, m^w:mxum<^z ns-.c 
u . A 1 ■^mimx'm\^fzmmff)^izit'<-x. 
wmmi^mzf^tic i E^&mmcr)Km<r)m^ 

m<^m. ( c I Em.mm(Oym) (nm-mmnmm 

«T-fi, t¥*cOZ n S : C u , A 1 ^3t#:S:#i*T-'ffl 

V ^fz^itm^mzjtKz , «^aiiiit^ftt::W't I. c 

I E fe)^J^fI(0yfi«feJ^jl:c7)^-^V>$-/]N$<tl>i 
Z n S : C u , A 1 ^3t*J: D C>» 



[0057] ( mmms ) :^mmmx'im i um^f-mr 
^xru-im^m&itzm^^^Kt^ Higti. mi 

2 , ij rru^ hi. Ml mmMrf-M 1 1 Tm&^ii. 

M I MMm^ii 1 1 «i±gB«:ffi ( I r - P t - Au ) 1 

0, ffii^(Ai 203 ) 9, TSPS«i(Ai) a-cm^ 

$tLTV^S. 7x-X7V-h2cOrtffitiiZnS : C 

u, AimmtYiSio^-.Thm^i^iM-^itzm 
[0058] m&i±ifitzMzmmmMm^fi 

mm::h\,zmm%mm^Ltz, tfc, ^'y^y^iu 
[0059] m&mwMcoi^mii. y x -xrv- v 2 
LTiimL. ^^mzit-v\yi>xvmimt. -ewt^. 

^zmmmMm^ifz. 

[0060] 'Sk.%m 3 cof^ris .:r^^ y'^i.zr^ u f 

(Y2O2S : Eu:^3t#:) , *l(ZnS:Cu, Al^ 
3Kft8 0M«%+Y2S iOs : Tb^3K«J2 0*» 

%),#(ZnS:Ag.Cl ^*#:) cOV^-fixA'cT)^ 

x'fm-ti, 

[ 0 0 6 1 1 fflV ^ I.it3t*<i¥i^ag 5 -8 j« m<7)±^ 
^CO^^Vh 0 , Z n S : C u . A 1 «3K»*'<oC^»tI«t 

KMJiYj S i O5 : Tb;^3t«stSi^S5$r^i^/ii6, 
Z n S : C u , A 1 ®3tf*t{i^*i: 0 

[0 0 6 2] ^^'/^>'S^y^{j:, ?g^^3tM3cOrtffit7 

^/\^iynaxLXi)-hA i ^l£^*L-ci^t-|.. 

fz, Z<7)Xd^zLXMi}'^mi^^!S.t^. 
[0063] l:Xt<^UmX\ Z n S : C u , A 1 
^8 0*«%St/Y2S i05 : Tbffi3K(*:$:2 0a*% 

(omxm^ixmfs.uzm^mitmiz'^ux . mm 
c7)«i^a5sjti?jKtiS#tt^02 oiz^t. M-^ytrnx 

li . mm»^«K*^ 1 0 A/ c m2 tUiOsS?!^ 
t"f0f*OZ n S : C u , A 1 ^**?r#?4t'fflV>/t^7K 



i(8) 002-1 05446 ( P 2 0 0 2- 1 0 5 44 6 A) 

# „ S-&m3tSliOfe)S ( C I E feS«co X fi ) <7)« 
m5SS'f^«fife#tt?rll2 1 112 1 iZ^^^tlh 

X 0 tw, m.-^mMX'\i.. «*COZ n S : C u . A 1 ^ 

miismx'm\^fz'M.%m<r>m.izit^x. %=mm 

^>h^<-th^ttK'tfz. m.-^mM<n^w. (c I E 
m&m<r)ym)<ni&=mmm^m^im2 2\,z7rs 

■f. m2 2\,zn.htitkd\,z, Wt^mx'ii, %m 

Z n S : C u , A 1 ffi^Sr^ttT-fflV ^f^^^tHc^feJS 

otijt^T, %1-mm^mzmhc i Efes««o 

fz. ZnS : Cu, A 1 ®3tf*:J; D t^^W^V^Yz S 

fz, 

[0064] ( mmm 9 ) :$immmx'i,i fed m^mf 
^xy'u^mw^m&uzmr^'<i.m2 3ii. FE 
D«-?asT -f xri^ ^ ^acr)a5^iBrffiisit'ab * . f e d 

mi^ilT'fX7V^gM2 0i±, 7x-xrix-b2. 
; Urrix^ M 3, FEDMm^jUl 9Tlfl3!c$:h., F 
EDSS^jUl 9{iy-M 7, le^lKl 6. SfitBIl 

5, iiiii4, Rita^m (Mo^) la.x-m^ti 

TV^I.. 7x-xri— h2«l*Iffi{I{iZnS : Cu, 
A 1 ^7t#:l;:Y2 S i O5 : Tb^jt*?:JD-i/cffi«3 

yji-xr'u-h2cn^mzt^hu 

'jxhm^m^i. -7x^^itLxm±Lxm»i. * 
: hui^y^hm^:mmzmtx^mizmmii:mt 
mzmmmfmmm^wm^xtswjx 

: ^ZbX\ 7x-xru-b2c0rtfflt^«3 5-£>S 
I4i|i*!;3 0 0/zmt'j)l., 

[0065] }%mm±.wuz^i<zmmnM-^m^ 

^Bfttz^filzff^xy ^)V9-^j:}£mmi%^lz 

(i, 7x-X7"L-— h2i:it3t^3cO^, Xii7x-X 

i y'v- h 2 (^^mzmm-^ . ^m\t<!K^iz^>.ti. 0 1 
y wf-iimmt^-ofz. 

[0066] m&mv.^(r>i¥mxu. y^-xrv-Y 

2<nmszt^vvvxvmc^m\^. vx^'Sr/rt-cis 
; zuzmMm-kJimLfz, 

\ [0 06 7] m3KM3cOf^ii:. 7x-X7>-h±t 

t::, # (Y2O2S : Eu^7t#;) , H (ZnS : Cu. 
A1^3tft7 0S*% + Y2SiO5 :Tb:^3Kft3 0a 
: «%) , W ( Z n S : A g , C 1 c7)Vi-fixA>(r) 



(9) 002-1 0 5446 (P200 2-1 0 5446A) 



c 0 0 6 8 ] fflv ^imm^awmm 5-^8 n mcr,±^ 

$t-*> 0 . z n s : c u , A 1 -^^m^ ^comumi 
Y2 s i 05 : Th m^mzmfm^^iitii^. z n 

S : C u . Al -^^mzim^X 0^iii«^<0^ffl3- 

[0 0 6 9] ;<^';^^^'•y^?(±. mM3 cr,[f^mi,Z7 ^ Jl 

cox r> t= LX'mmtl^-m.irh. 
[0 0 7 0] liLhc7):^-Cf^|«ti^^ZnS : Cu, Al 
^3t«s7 0MI;%&?>'Y2 S i O5 : Tbm3t(^s3 OS* 

ivi^-^-^cn'Kf-mmm^mf'&.^m^ l , si 2 4 tc 

Wfmm^ 1 0 A/ c m2 W±coSl:oS^t1a!*c7) Z n 
S : C u , A 1 ^3t»;$:W4X'fflV^^^m3tffit::it^-C^ 
3t^^x;^/^^-^!l^*««bMi«)2 0%[6I±t'#fc. 

*K<7)feS (CI Efesjfflic7)xffl) commraw??)^ 

if)tlKt'{i. fi!*<OZ n S : C u . A 1 «3tef*:Sr*«lt 

C I Efe)tlitIc^xfflc7)feS^-ft«S-^l'''S:'h^<1"'?> 
;t*iT-^^^, a^^^^OfeS (C I Efejgil 

«c?)y<i) <^)smi3t?SKficfftt^ia2 6t^fs-r, 0 

2 6tM^>ni.J;dtI, t^*cOZ n 

s : c u . A 1 m%wimtx'm^tzikim<r)m.>.z)^c 
Kx. %=fmm^mzm-tc i EfeSJi^tfoyiico 

n S : Cu , A 1 S^frJ; 0 t*#fO:SliY2 S i : 
T b ||3t«5?-?l^t I. ; i: X'm^^'^^ltz . 
[00 7 1] 

2m&i.mm^iWi^ix^^h(r>x\ ^ix^ii<nmt 

[02] ^mmmm\ KTiT^y^rvA ^Bco^^tM 
0, 

[04 ] *l&Bg<7)||)5|^j 1 Or -f XTk-f gl«o:i:7tl 
(DC I EfeJ^^giOyffl<7)mmB^?if«tfc#142:5^-r 

0. 

[ 0 5 ] *l&BB<7)||)i|5iJ 2 COT -f SSW^jidli 



[06] *%BflOllM^I 2 c^T f xr U-f gS<7)^3fel 

coc I E^^m.W)i^^<r)n,f-mm^mmm^-t 
0. 

[071 *%Bflc7)^lifeW 2cr,r'(Xrv^ 

0. 

[08 ] i^wn<n'mm\3(nr ^ :^rv- im.mcn'^m. 
0. 

I EfeKJiS^yiIc7)«^i»S?SM<S#tt2riK-r 

0. 

[0113 *%B3<0||)IS^j5cOf>X7V'fgSiOie3t 

[0123 *^0fl£Oii)i^) 5 c7)T ^ xru -f ^Bco^jfe 
^«c I E^imcriymcrimi'mmmf^mf^^^ 

[0133 *l|Hflc7)*]||p!Flj6C7)T -f XTU-^ 

[0143 *fm(omnm6<r>f ^ xrv>{ ^M.<nm. 

[0153 *^<^ll*fe«^J6<5DT -f xru'f lll!<D^Jt 
iicoc I EfeS«g5i7)y<i£0«m8SltS5Kt«c#ttS:^ 

•t0. 

[0163 *l&Bfl(O^Sfe^J 7 COT ^ ;^7V ^ mW-<rm% 

[0171 *%BJ5tollJfeM7cOT -f xrW^ ggcD^3t 
MCOC I Efe^,i^cOxlicO«^MW?&Jg^i!c#145:^ 

[0183 *f60f3co*)!*^) 7 <7)T ^ ^ ^BcO^Tt 
m<nc I EfeS«<7)yfflcoSTaW«S«(#ttSr^ 

■t0. 

[019 3 i^W^CTiU I MStE^-ffif -f XrW^^ScO 

^f*:ffljS^,j^-t«5t0o 

[02 0 3 ^%WMmS'<nT -i xrvA *m.(^^% 

)l<OX;tvW=3f-»$cOli^iMl!iW?e««c»tt*j^t0» 

[02 13 *%HflcollW8coT xri--^ ggcos^t 
m<nc I EfeS^gl<;)xllcO«^aTO«Jg{i(#1t$r^^ 

■t0, 

[02 2 3 if^tmcnmmmK^f ^ xrv^mmcnrnt 

McOC I EfeS^«c7)y€cO«-faTO«SliSc»ttSrS^ 

•t0o 

[02 3 3 *lgBB<OF E DMm^jiT ^ xrp-f ^ISCT) 
[0243 *l&HHco§ll!fi^J 9 COT -f U ^KcOitTfe 
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[027] *3^H^c0Mfi^J 1 (Ot -f U-f S^S(7)^3K 
[02 8] 3|£|6BB<O||llftW2C0T'fXru^gScO«3t 

t0. 

1-0, 

[0303 :^mM(omm 5<nr^:^rv^ m.(r>m, 

t0. 

[03 1 1 ifm\(r)mme<nr ^ xr]y^mwmit 
1-0. 

[01] 



191 




[^f^COittBB] 

2- 7x-X7>-h 

3- ^3fe|g| 

1 0-±SBmffi 

1 i-uiwmK=f-w. 

1 2-M I MMm^jUx-f X7V-f SB 

13- ijm^'f b 

14- ^ 

1 5- mm 

1 7---y-h 
1 s-nmm-km 

1 9-fedsi:t« 

2 0 - F E DMS^-aSr -f xrv-^ Jia 



[02] 
.132 




10 



(^1) )02-l 05446 (P2002-1 05446A) 



[03] 
US 



[04] 



MA 



0.31 - 



0.30 - 



0.29 



0.29 





I 3 4 fl 0 



(AiA/cm2) 



1 10 




(^ 2) )02-105446 (P2002-105446A) 




@9 




ZnS:Cu,AI 

^ ^ Zn2SI04:Mn (5%) 
♦7:nS:Cu,AI{95%) 
^„ 2n2SiO4:Mn(10%) 



I 3 4 6 6 



1 10 



[01 0] 

@1 0 




e a 4 fi 



(#13) )02-l 05446 (P2002-1 05446A) 



[mi] 



n 1 



0.35 ■ 




0 ^ Y?SI05:Tb 

^ _ Y2Sj05:"n)(95%) 
f'ZnS:Cu,AI(5%) 

. ^ Y2SiO5:Tb(90%) 
^ZnS:Cu^t(1D%) 



1 10 1 

«i»^ejt (/I A/cm?) 



[012] 
1211 2 



0.550 bLuLiii 




- Y2SiOij:7l3 

^ _ Y2SI05:Tb(95%) 
+ZnS:Cu^l(5%) 

. _ Y?SiO5;'nX90%) 
^^Zn8:Cu,Al(10%) 



1 10 II 




(a 4) )02-l 05446 (P2002-105446A) 



[01 5] 



1 5 




o Zn&Cu^ 

+ZriS^Ju,Af(5%) 
■ — Y3(AI,Qa)50i2:Tb(90%) 
+ZnS:Cu,AI(10%) 



0.S2D txiL 



a t4lt 84«B K4 

t 10 100 



[016] 



- _ Y2SI05:Tb{5%) 
+ZnS:Cu.AI(95%) 




B 3 4 S f 



(;/A/cm2} 



[017] 

01 7 



G.30& 



0.600 - 




0 — ZnS:Cu,AI 

. _ Y2Si05:Tb(5%) 
+ZnS:Cu^K95%) 



0.260 



2 3 4 9 9 » S 4 g 

1 10 



[018] 

mi 8 



o.ei 



0.59 



0.S8 




o — 2nS:Cu,Al 

. ^ Y?Sl05:Tb(5%) 
+Zn6:Cu,AJ(95%) 



a i 4 t i t t4« 

10 
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[029] 



12 9 




_ Zrv2S!O4:Mn(30%) 
+ZnS:Cu,AI(70%) 
^ ^ Zn2SIO4AAn(40%) 
+Zn$:Cu^(60%} 
^_ Zn23iO4:Mn(50%) 
^ ^ZnS:Cu.AI(50%) 



3 4 • « 

1 10 



[0303 
133 0 
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(51) Int. CI. 7 mm^- 

H 0 1 J 29/20 
29/32 
31/10 
31/12 



F I 

H 0 1 J 29/20 
29/32 
31/10 
31/12 



(##) 



A 
C 



F^^-i.(##) 4H001 CA04 CA05 CA06 CC14 XA08 

XA13 XA14 XA16 XA30 XA31 
XA39 YA13 YA25 YA29 YA65 
5C036 CC03 CC18 EEOl EFOl EG36 
EH12 EH14 



